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the Upper Crag, but the unfavourable state of the day prevented it.
After tea, the Rev. John Gunn, President of the Society, occupied
the chair, and, in his address, reviewed the work of the past session.
It was not until he had prepared his notes of what had been done at
the meetings in the shape of written papers, &c, that he was aware
of the amount of real work which had been accomplished. He then
proceeded to notice the fossil remains which had been discovered, or
examined. Among these were the fresh-water shells at Thorpe, the
discovery of shells in the middle drift at Saxlingham, various bones
of deer from the Forest-bed, the tooth of a Mastodon at Horstead,
&c. He then proceeded to notice the strata in which these organic
remains were found. The interesting discovery by the Secretary
of the singular contortions in the Whitlingham chalk (an account
of which appeared in the GEOLOGICAL MAGAZINE for July last,
page 324), was also mentioned. Mr. Gunn alluded, in feeling
terms, to the loss of the late Dr. Woodward,* one of the members of
the Society, and whose services were ever at the disposal of the
members. Several papers were then read, the principal being one
by Mr. Harmer, on the inland development of the drift beds near
Cromer. The author followed the views of Mr. Searles Wood very
closely, and ably defended them in the discussion which ensued.
These views relate to the classification of the drift beds in the East-
tern Counties. A very lively discussion ensued, during which Mr.
Gunn gave a clear and succinct account of the manner in which the
strata followed each other, and showed how they had been deposited.
It was then proposed by Mr. Fitch, and seconded by Mr. King, that
the Rev. John Gunn be re-elected President of the Society. This
proposition was carried unanimously. The remaining officers of the
Society were also re-elected, and the company then separated.—
Norwich Mercury, Oct. 28th, 1865.

BRITISH ASSOCIATION EEPOBTS.

SECTION C.
I.—EXPLANATION OF A MAP OF THE FAULTS IN THE GOLD-DISTEICT OF

DOLGELLY. By J. AV. SAXTEE, F.G.S.

district examined includes roughly the course of the Mawd-
-*- dach River, as it flows from the twin waterfalls of Pistyll Cain,
and the Mawddach Fall, and so down to the Barmouth estuary.
This river runs chiefly through the softer lower division of the Lin-
gula Flags, leaving a broad belt of the rocks north-west of Dolgelly;
but almost obliterating and carrying them away along the lower
reaches of the river. It is in this belt of rocks that the gold is won ;
and to all appearance the veins of that metal are only prolific along

* See Obituary, GEOLOGICAL MAGAZINE, August Number, p. 383.
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the line of junction of the Lower Cambrian, or Harlech Grits, and
the black slates which form the mass of the ' Lower Lingula Flags.'

Some major lines had been laid down in the mountain country to
the east and soulh, and very accurately; but the faults along which
the precious metals were won, and those which under the term of
slides and cross-courses interrupted their work, were still for the
most part to be put in.

Having laid down all the faults he could trace, the author found
that they became systematic upon the map ; and he was at length
enabled to predict their occurrence by the contour of the ground, and
to verify them by natural sections, with which the country abounds.

The author traversed a good deal of the ground from the Clogan
mines on the west to Cefn Coch and Cwmheisian on the north-east ;
but finding that the faults were very numerous and complicated, he
soon determined to contract the area of close observation to that ia
which his employer was most interested ; and while he has maps of
the fault lines observed all along the boundary, those only of Tyd-
dyngwladis, Cwmheisian, and Gwynfynydd are laid down in detail.

He had no map to begin with except the Ordnance one-inch, and
had to enlarge the Survey map four times its size during the course
of his work. It is not even yet on a large enough scale.

The first thing was to correct the boundary line between the
Cambrian and the Lingula Flags; and this could only be done by
ascertaining the succession of the beds of the latter.

By this means it was found that the tendency of the main lines
of fault—those which follow more or less accurately the trend or
strike of the beds—was to repeat the series of beds ; therefore there
must have been upheaval and collapse of the Lower Cambrian nu-
cleus. These great faults are joined by oblique and cross faults of
no great regularity, but no doubt reducible to system.

Another set of faults of less dimensions, along the original
strike of the country, and probably due to strain produced during that
upheaval.

Along some of these faults and a third set at oblique angles
(NE. and SW.) to them, the principal gold veins occur; while in
one, which from its greater throw of the beds has probably been a
second time faulted, a considerable vein of lead is found. They cer-
tainly cut off and shift the east and west veins.

These are crossed by a series of NW. and SE. faults, which in
the Tyddyngwladis and Cwmheisian district and Dolfrwynog mines
run parallel, and contain both gold and silver-lead.

And lastly, the whole are traversed by an important set of
faults which shift all the others ; and are undoubtedly the last,
namely, true N. and S. faults, which run through the whole country
— far away into the hills of Diphwys, and in fact as far as I was able
to examine.

They give the features to the ground—steep cliffs, river courses,
ledges, ravines, bluffs ; all are defined by these master faults, which
though seldom of any very great amount in the actual mining region
eastward, become greater to the westward, and are, I suspect,
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of general import throughout the whole of Wales, if not much
further.

In fact, this N. and S. set of faults, which no one seems yet to have
noticed, is of chief importance in the whole of this mining district,
cutting off the veins by repeated notches and slips, and in some cases
dislocating them widely—e. g. Gwynfynydd. As soon as the ex-
istence and symmetry of these four lines of fault had been made out,
the author's task became easy ; the outlines of the country, at first
so puzzling, leading one to them (on the rocky and uncovered hill
sides) with great precision.

The North and South faults certainly bear copper, and have
been worked at Dolfrwynog for that purpose, and also on the Brynian
Glo, further west on the Trawsfynydd Road.

The NW. and SE. faults were only traced in the narrow dis-
trict above described. They are known to bear silver-lead, and gold
in small quantities ; and are next in point of age.

Then come the great strike-faults with their numerous paral-
lel smaller faults, and cross-notches where they intersect the previous
faults. These are not yet worked for metals.

The NE. and E. faults preceded these, and to all appearance
the true E. and W. ones were earliest of all. These two are indeed
the prolific veins for gold, and they have direct reference to the
original elevation and ridging of the country. As they received
their infilling of metalliferous deposits before the three subsequent,
or at all events two of the subsequent systems of faults occurred, and
are certainly the oldest set of fissures in the district, it is fair to infer
that gold is one of the oldest minerals in Wales.

It is, of course, for the mining proprietors of the district to ascer-
tain accurately what metals occur in each of these systems of veins,
and by much further and closer search to carry out, complete, and
correct the outline. The subject is of economic importance. It is
well known that in Cornwall the mines of tin and copper run east
and west in accordance with the strike of the rocks, while the lead
veins cross these and run more in a N. and S. direction ; and, again,
that the tin veins are repeatedly crossed and shifted by copper lodes
of a subsequent date; while both series have been again and again
shifted by subsequent faults—as many as eight distinct systems of
faults having been found in Cornwall and also in Germany, accord-
ing to Sir Charles Lyell's latest account in his manual.

I have as yet only been able to make out four or five in the district
in question, of which undoubteely the north and south lines are the
newest.

That the relative ages of the various infillings of the metals may
be ascertained by such research there is little doubt. But it must
always be remembered that if lodes be faults, as they are, the second
movement will often open the joints of the first, as along lines of
greatest weakness ; and hence there will be a mixture of metals in
the older lodes which we need not expect in the newer. According-
ly, in the Dolgelly gold-lodes we find a mixture of Gold, Blende,
Silver-lead, Iron, Arsenic, Copper, Sulphur, &c. And where cross-
courses intersect the lodes, we may expect the more recent metal to
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be abundant, from the greater room, and also an interchange from
subsequent redistribution.

I do not enter upon the great question of synchronism in parallel
lines of disturbance suggested by Elie de Beaumont. The proba-
bility of its truth is too evident; but I call particular attention to
the great N. and S. lines of fissure, which I am convinced have re-
ference to a much larger area than Wales.

II.—NOTES ON TUB POST-PLIOCENE DEPOSITS OF CANADA. By J. "W. DAWSON,
LL.D., F.E.S., F.G-.S.

T)ART I.—Ox THE RELATIVE AGES AND MODE OF FORMATION
-*- OE THE SEVERAL MEMBERS OF THE POST-PLIOCENE SERIES.
The marine Post-pliocene deposits of Lower Canada are, in descend-
ing order:—

1. The superficial sands and gravels, called by the author the
' Saxicava-sand.'

2. The underlying clay, named the ' Leda-clay,' otherwise known
as the Champlain-clay.

3. The Boulder-claj.
These beds extend over a very Jarge area, and rise to the height

of 500 feet in the valley of the St. Lawrence. The author gives
short descriptions of each of them. The Saxicava-sand is a shallow-
water deposit, presenting the appearance of a succession of beaches
and terraces; it has been much modified by marine and sub-aerial
denudation. The Leda-clay is principally composed of material de-
rived from the waste of the gray and red shales of the ' Quebec
Group;' its characteristic fossil isLeda truncata, an Arctic shell not
now inhabiting the Gulf of St. Lawrence. The Boulder-clay is
associated with these deposits throughout their whole extent, and
Dr. Dawson believes that it is not a continuous stratum occupying a
special place in the Post-pliocene formation, but that it is entirely
a marine deposit, indicating the local action of floating ice, and that
its accumulation has been proceeding throughout the whole of the
period of the Leda-clay and Saxicava-sand down to the present
time.

Dr. Dawson gives examples of what he considers to be boulder
deposits of different ages in Canada, which he classifies as fol-
lows :—

1. Boulder-drift anterior to the Deposit of the Leda-clay.—This
contains fragments of Silurian and Laurentian rocks, and boulders
often scratched and polished, and passes upwards into the Leda-clay
at Montreal.

2. Boulder-drift coeval with the Leda-clay. — The Leda-clay,
usually very fine and regularly stratified, occasionally contains large
boulders presenting the appearance of having been dropped in,
while it was accumulating, by melting ice, and subsequently buried.

3. Boulder-drift of the Period of the Saxicava-sand.—Though
the Saxicava-sand is a littoral bed, and was formed in much shal-
lower water than the preceding, yet it contains many boulders pro-

VOL. II.—NO. XVIII. o O
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bably derived from fields of ice grounded in the shallows, and
there depositing their rocky burden.

4. Recent Boulder-drift.—The driftage of the boulders in the
Gulf of St. Lawrence was next noticed, and the author states that
it would only require a subsidence which would bring these boulders
under the influence of muddy deposits to form a sort of Boulder-
clay.

5. Supposed Drift by Glaciers.—With regard to the striations on
the shore of Lake Huron, &c, and in Labrador, referred to the
action of land-ice by Sir W. Logan and Professor Hind, Dr. Dawson
admits that the mean temperature of Canada may have been so
reduced by the diminution of land surface and the influx of cold
currents loaded with ice, to permit the existence of glaciers in some
of the hilly regions; but he rejects the theory that Canada was at
any time covered with a general or universal glacier as physically
impossible, and assigns his reasons in a quotation from a previous
paper, to the effect that most of the striations are due to icebergs,
and that many of the so-called moraines are probably shingle beaches,
and old coast lines loaded with boulders.

PAET II. ON MODERN ICEBERGS.—This is an account of obser-
vations recently made on the icebergs in the Strait of Belle Isle.
Between Newfoundland and Labrador, a branch of the Arctic
current enters the strait at the north, bringing about one-fifth of
the bergs that are drifted down the Labrador coast; as many as 496
bergs have been counted in the strait at one time, many 60 feet
in height, some more than 200 feet. The bottom of the strait con-
sists of rocks and stones in most parts; and as the majority of the
bergs had grounded, it is evident that the abrading power exercised
by them was enormous, far greater than that of any glacier in a
single year. Other icebergs, 400 feet high and half" a mile long,
have grounded off" the strait, which, urged on by the current, and
swaying to and fro, would constitute abrading agents unequalled in
power. One berg noticed by Dr. Dawson had been overturned, and
displayed what had been its working surface flattened and scored.
The author infers that no other agency than icebergs, reinforced by
glaciers descending from the higher lands of Labrador, need be
invoked to produce all the glacial effects observed in the Valley of
the St. Lawrence, and that these observed phenomena correspond
much better than that of a mantle of glacier, the possibility of
which, on physical grounds, is more than doubtful.

PART III. ON THE POST-PLIOCENE PLANTS.—In this paper, Dr.
Dawson describes the species of plants found in the Post-pliocene
deposits, and shows what light they throw on the climate and geo-
graphical conditions of the period. They were principally obtained
from nodules in the Leda-clay, associated with Leda truncata, and
seem to have been washed down from the land into deep water.
They indicate a summer colder than the present, to an extent equal
to about 5° of latitude, which concurs with the other evidence the
author has obtained, that the refrigeration of Canada in the Post-
pliocene period consisted in a diminution of the summer heat, and
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Was of no greater amount than that attributable to the depression
of the land, and the different distribution of the ice-bearing
current.

III .—THE PRE-CAMBKLAN KOCKS OF CENTRAL ENGLAND. By HAEVEY B. HOLT,

M.D., F.G.S.
T N this communication the author discussed the age of the meta-
-*- morphic rocks which form the narrow ridge of the Malverns, as
also those smaller protrusions which pierce the Cambrian rocks and
Keuper marl of Charnwood Forest. In their profoundly altered
aspect, in the similarity of their felspar, in the prevalence of horn-
blende as one of their ingredients, and in their general deficiency in
free silica, the metamorphic rocks in both these localities, though
separated by a distance of 60 miles, have nevertheless a character in
common. In both, the dominant trend of the beds is from SE. and
N ¥ . to E. and W., and the foliation of the rock, where not obscured
or obliterated, corresponds with the plane of the bedding. In the
Charnwood Forest district, more especially, the rock is massive and
even the bedding often effaced. In the great quarries of Mount
Sorrel the rock is entirely granite, traversed by trap dykes, and re-
markable inasmuch as it contains masses, varying in size from a
walnut upwards, of finer grained and otherwise dissimilar rock. In
evidence of the great antiquity of these rocks, it was shown that their
metamorphism and uplifting into highly-inclined positions, and their
subsequent invasion by augitic trap dykes, were all events which had
happened previous to the deposition of the oldest overlying deposits.
In the Charnwood Forest area these latter were stated to be of Lower
Cambrian age, about which the author had no doubt, and they are
laid down as such in all our geological maps; and admitting this,
there can be no question respecting the prior age of the meta-
morphic rocks, vertical beds of which appear beneath the Cambrian
strata, which rest upon them unconformably. In the Malvern dis-
trict the oldest overlying rocks were referred to the age of the Middle
Lingula flags, which rest unconformably on the gneissic rocks of the
hills; and in the shallow-water conditions under which their lowest
beds were accumulated, and in the successive overlap of the succeed-
ing ones, we learn that the metamorphic rocks formed high land in
the Cambrian sea, and that an interval of unrepresented time pre-
ceded the deposition of the Malvern Lingula flags. It thus appears
that the metamorphic rocks of the Malvern district formed part of a
slowly-subsiding area of emerged land during the period when the
Lower Cambrian rocks of Charnwood Forest and the Longmynds were
being deposited ; and that as the subsidence went on, higher beds were
brought consecutively into direct contact with the metamorphic
rocks, until finally, at the close of the Lingula flag period, this area
may have been nearly or entirely submerged and covered up. As
these blanks in the sequence of sedimentary deposits were the results
of the reverse of that change of level which gave rise to meta-
morphism and attended the accumulation of sediments, viz., local

o o 2
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elevation of the crust of the earth, and emergence of the area from
which the next overlying; formation is absent, and as gaps or
blanks belong to all ages, it follows that there must always have been
areas of dry land ; and as the mean sea level, and therefore the rela-
tive proportions of dry land and water, probably never varied very
greatly, there must have been emerged land in Lower Cambrian
times over a united area of at least a fifth of the earth's surface, on
which no deposition was taking place, causing breaks in the sequence
of formations to which pre-Cambrian rocks formed the floors, and
from which were derived the sediments that accumulated in the Cam-
brian sea.

But at some time after the close of the Lingula flag period, and
between it and the epoch of the May-hill sandstone, the Malvern
area was again elevated, as may be inferred from the total absence of
the Llandeilo, Caradoc, and Lower Llandovery rocks, and from the
tilted position of the Lingula beds, on the denuded surfaces of which
the May-hill sandstone rests, dipping to the westward at a lower
angle than the beds which underlie it. Again, at the close of the
Lower Old Red Sandstone period, the ridge was upraised, as seen in
the absence of the Middle Old lied Sandstone (Glyptolepis beds of
Scotland) from the adjacent district, and in the attenuation of the
Upper Old Red (Devonian beds), the Carboniferous Limestone, and
Millstone Grit in the direction of the Malverns. And lastly, in the
unconformable position of the Coal-measures, both on the north and
south of the range, and of the Permian breccia to both the Coal-
measures and overlying Trias, we have further evidence of repeated
oscillations of level.

Similar changes of level affected the Cambrian area of Charnwood
Forest. The Upper Cambrian and the whole of the Silurian and Old
Red Sandstone systems are entirely absent. It was dry land in early
Carboniferous times, as pointed out by Professor Jukes. It was sub-
siding, however, throughout the latter part of that epoch, and con-
tinued to do so until the close of the era of the Lower Coal-measures.
The Upper Coal-measures are not known to occur in the neighbour-
hood with certainty, at least the evidence of their presence is not
conclusive, and the Permian system not nearer than Ashby-de-la-
Zouch, where some ' meagre traces' are supposed to exist by Mr.
Hull,* forming marginal outliers of the formation. Be this as it
may, the area was certainly upraised, and was probably dry land in
the early Triassic sea, as shown by the shallow-water conditions
which prevailed at the commencement of that period, and by the
gradual subsidence of the area which followed, during which the
Keuper marls closed over it.

The author denied that profound metamorphism of rocks over
large extents of surface was ever solely due to erupted masses, the
effect of which upon contiguous rocks was extremely limited, but con-
sidered it always the result of broad depression of the area to within
the influence of the earth's internal heat. The intrusion of associated

Geology of Leicestershire Coal-field, p. -)7-
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igneous rocks he regarded as sometimes contemporaneous with the
metamorphic action, having taken place into fissures and chasms in
the crust while depressed and still in a heated state, as shown by the
coarsely crystalline structure of many of these rocks at their line of
contact with those among which they have been injected, and in
small granitic and other veins. In other cases, however, their pos-
teriority iu age was clearly shown by the opposite of these conditions.

IV.—-ON A HEAD OF HYBODUS DELABECHEI. By E. C. H. DAY, F.G.S.

A HEAD of Hybodus Delabechei, Charlesworth, in the possos-
-^*- sion of the author, has upon it in situ four of the cephalic
spines first described, from a single specimen (and with the type of
this species of Hybodus), by Charlesworth in 1839. Similar spines
•were subsequently described by Agassiz as teeth, and upon these
supposed teeth that author founded a new genus of Hybodonts, which
he named ' Sphenonchus.' From the present specimen it is however
clear, that these so-called teeth, or spines, are simply dermal scutes,
such as are common in the Ray family, but not, as far as the author
is aware, found upon any recent Shark. These scutes are placed,
two on each side of the head, the anterior upon the post-orbital pro-
cesses, the posterior upon the post-auditory processes, or hinder
angles of the skull. The suggestion hazarded by Charlesworth, and
provisionally supported by the author in a former paper, that these
developments were analogous to the curious apparatus upon the
head of the males of Chimasroid fishes, therefore falls entirely to the
ground, and we have indicated to us instead a slight but interesting
character of resemblance to a distinct family of Plagiostomous fishes,
the Raiidce. But the composite character of this extinct family is
shown in other points, as the author infers from the char structure
and position of the dorsal spines, &c, that the Hybodonts were
allied to the Chimaroids as Well as to the Cestracionts and the Squa-
loids, and that therefore the fossil group, of which Hybodus and
Acrodus may be taken as types, was intermediate in its zoological
position, between the two existing orders of Plagiostomi and Holo-
cephali. In conclusion, the author drew attention to the coincidence
between the past occurrence of Hybodus in the Jurassic age, and the
occurrence at present of its nearest allies, the genera Cestracion
and Callorhynchus, in, and almost restricted to, those Australasian
seas in which are preserved to us so many traces of Mesozoic life.

V.—REMARKS ON THE DKIFT IN A PART OF WAR-WICKSHIBE, AND ON THE EVIDENCE
OF GLACIAL ACTION WHICH IT AFFORDS. By the Eev. P. B. BRODIE, M.A., F.G.S.

T^HE extent and character of the low level drift round Warwick
-"- and Leamington and along the valley of the Avon was first
described, containing in places the usual Mammalian remains, but
no flint implements had yet been detected. Of older date, belonging
to the Glacial period, was an extensive deposit of drift occupying
the high table land over an area of from six to twelve miles, NNW.
and W. of Warwick. Rounded pebbles and boulders of various sizes
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and diverse mineral composition are scattered in greater or less
abundance over the whole of this tract, including granite (rarely) and
old rocks. Here and there some large erratic blocks are met with, but
generally the pebbles are of small size, consisting mostly of sandstone
and quartz. Large and small flints but little abraded are nowhere
absent from this drift, though more abundant at some spots than
others. Fossiliferous rocks are very rare, but at one place pieces
of hard Chalk (rounded and scratched with flints,) Greensand, Oolites,
Lias, Magnesian and Mountain Limestones, and rounded boulders of
older formations, were indiscriminately mingled together. Hence
it was inferred that an iceberg had deposited a portion of its load
there. The other erratics consist of the usual detritus supposed to
have been derived by the same means, generally from the North,
though much of it may have been transported from other directions.
The most novel and interesting fact was the discovery of Orthis
rudex, Lingula Lesueuri, and a species of Modiolopsis, in the
quartzose pebbles and sandstones figured and described by Mr.
Siilter in the 20th vol. of the Geological Journal, and first found in
the New Red Sandstone at Budleigh, Salterton, in Devonshire by
Mr. Vicary. It was inferred that these numerous pebbles of a
similar lithological character had the same origin as the Devonian .
ones, and that in all probability the Upper Red sands and marls
capped the Keuper in Warwickshire ; and, the softer beds having been
denuded, the heavier materials were scattered about as they are now
found. The few fossils hitherto detected in them by the author are,
at all events, Lower Silurian species belonging to the ' armorican'
sandstone and the quartzites of May Hill, Normandy. A list of
some of the chief constituents of the drift was appended. Its pre-
vailing contents are of a very mixed character, though the sand-
stone and quartzose pebbles largely predominate.

VI.—ON TWO NEW SPECIES OF CORALS IN THE LIAS OF WAEWICKSHIEB. By the
Eev. P. B. BHODIE, M.A., F.G.S.

A N unusually large species of Montlivaltia, as yet undescribed,
-£*<- was referred to, from the Middle Lias at Shipston-on-Stour,
where it is abundant, the largest specimens measuring five to six
inches in length, and three in diameter across the calicular surface,
varying in form and size, some being more elongated and others
more cyathiform. Most of the specimens are unfortunately much
weathered, the epitheca being rarely preserved, but better ones could
be obtained by quarrying ; one example of the so-called Montlivaltia
Haimei was described, from the Lower Lias near Rugby. Though
abundant in Nottinghamshire it is rare in Warwickshire, and is
known also in Ireland, where it was first observed by Mr. Tate.
It may perhaps be questioned whether this coral is correctly as-
signed to the Belgian species. Of late years the number of British
Liassic Corals has greatly increased, and when all are published and
described, the list will certainly equal, if it does not exceed, that
already known in the foreign Lias.
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VII.—Os A SECTION OF LOWER LIAS AT HAKBURY, NEAR LEAJIINJTON. By the
Kev. P. B. BRODIE, M.A., F.GhS.

1VTO published account of this fine section having appeared, the
• ^ author gave a detailed description of it, and a list of the fossils,
pointing out its relation to the same part of the Lias series in Glou-
cestershire, Somersetshire, and Dorsetshire. This section was in-
teresting as showing the Lima beds resting upon the White Lias,
the intermediate Insect and Saurian beds being either entirely
wanting, or else so reduced in bulk that they are most feebly re-
presented, the whole passing downwards with the Rhastic series, also
of limited thickness, including a sandy band with Estheria minuta.

VIII.—ON THE FOSSILIFEROUS BEDS IN THE NEW RED SANDSTONE (Upper and
Lower Keuper) IN WARWICKSHIRE. By the Eev. P. B. BRODIE, M.A., F.G.S.

THE prevailing fossils in these two divisions of the Trias were
described, especially the remains of Cestraciont fishes more

perfect than usual in the Upper Keuper ; a species of Palceoniscus
(the last of its race) P. superstes, and a new mailed fish undescribed,
with plants profusely distributed in certain places, indicating a some-
what varied flora, and especially well-defined footsteps of Rhyncho-
saurus (noticed for the first time in the Upper Keuper), and Labyrin-
thodon, chiefly confined in Warwickshire to the upper division.
The Lower Keuper is remarkable for its more or less perfect remains
of Labyrinthodonts, of which a fine collection, the best in England,
is contained in the Warwick Museum. Hence it was shown that
predaceous fishes and salamander-like reptiles were comparatively
abundant during this period, and if this formation was as largely
quarried as many others, a more extensive fauna and flora would
probably be detected. A larger extension of the Keuper was pointed
out in a portion of the area occupied by it, while it reached its
minimum thickness in Warwickshire as shown by Mr. Hull. The
best sections of the Upper and Lower Keupers were described in
detail, and the denudations which the district under review had
undergone were accurately determined.

IX.—ON A DEIFT DEPOSIT NEAR LTLLESHALL, SHROPSHIRE, CONTAINING RECENT
MARINE SHELLS. By C. J . WOODWARD, of the Midland Institute, Birmingham.

HHHIS deposit was pointed out to the author by Mr. Masefield, of
•*- the Woodhouse Farm. It consists of a mound some thirty or
forty feet high, the mound forming a field known as Fox Hill Field.
It is situated about three miles from Oakengate Station on the Bir-
mingham and Shrewsbury Railway, and is on the grounds of Mr.
Duddlestone, New Lodge Farm.

The shells occur only on the north side of the mound, and are as-
sociated with fine gravel intermixed with thin bands of red clay.

Associated with the shells are pebbles of various kinds. They are
>rincipally of quartz, but many are of sandstone, curiously pitted on

their surface. There are also small granite pebbles, rounded frag-
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merits of trap rock, Lias fossils much water-worn, and Chalk flints.
The inclination of the strata of gravel in which the shells occur
bears no relation to the slope of the hill ; the gravels inclining at
an angle of 70° or 80° to the north, while the mound on that si de
does not incline more than 30° or 40° in the same direction.

The south side of the mound does not appear to contain any shells;
and, so far as it has been examined, the pebbles are of a different
character from those on the north side.

From the mean of two barometrical observations the height of the
mound is 463 feet above mean sea-level.

The shells found were determined by Mr. J. Gwyn Jeffreys, and
are as follows :—

UNIVALVES. BIVALVES.
AporrTiais pes-pelicani. Astarte horealis.
Buccinum undatum. . Cardium echinatum.
Dentalium abyssarum. Cardium edule.
Fusiis antiquus. Cyprina Islandica.
Nassa reticulctta. Lutraria elliptica.
Natica clausa. Mactra solida.
Purptira lapillus. Pecten opercidaris.
Scalaria conununis. Pholas crispatus.
Trophon Banffensis. ; Tellina (solidula) Balthica.
Turritella communis.

CIEEIPEDES—Balanits sulcatus.—Balanus Scoticus.

X.—GENERAL VIEW OF THE PALEOZOIC FLOEAS OF NOETH-EASTEEN AMERICA.
By J. W. DAVSON, LL.D., F.R.S., F.G.S.

THE Carboniferous is the newest Palasozoic Flora known in
North-eastern America. The CARBONIFEROUS system com-

prises—
1. The 'Upper Coal Formation,' which consists of sandstones and

shales without productive beds of coal; its flora may be characterized
as being a selection of some of the most widely diffused and probably
most persistent species in the preceding ' Middle Coal Formation.'

2. The 'Middle ' or 'Productive Coal Formation' includes all the
productive coal, and is the head-quarters of the Coal Flora. Dr.
Dawson has catalogued in it 150 true species, 92 of which are
common to Nova Scotia and Europe, and £9 to Nova Scotia and
the United States ; the greater part of the remainder are closely
related to the European Coal species, so that the vegetation and the
physical conditions attending the deposition of the European and
American Coal-strata may be regarded as identical.

3. Sandstones and Shales, equivalent to the Millstone-grit of Eng-
land, containing no productive coals and few plants.

4. The Lower Carboniferous Marine Formation, equivalent to
the English Mountain Limestone ; it has afforded no well-charac-
terized land plants, and

5. The ' Lower Coal-measures,' or, ' Sub-Carboniferous,' with
no productive coal; its plants are very abundant but restricted to a
few species, and these markedly distinct from those of the true Coal-
formation.
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The next S)rstem, in descending order, is the DEVONIAN, which in
North-eastern America is unconforraable to the Carboniferous, and
contains a totally different series of plants. Dr. Dawson has observed
and catalogued about 82 species from these rocks in New Brunswick,
and only ten of them can be identified, but doubtfully, with Car-
boniferous forms ; perhaps the Lower Coal Formation may be
regarded as in some degree a transition group distinguishable from
the Devonian Flora below and the Carboniferous above. The
whole Devonian Flora appears to be one; for though only two of
the Upper Devonian species can with certainty be referred to the
Lower Devonian, yet these are two of its characteristic species.

The Lower Helderberg Formation is the only part of the UPPER
SILURIAN GROUP that has hitherto afforded land-plants, and at only
one locality, Gaspe, and here there appears to be a gradual passage
from the Upper Silurian Limestones into the Lower Devonian Sand-
stones ; these plant-remains are the markings of the rhizomes of
Psilophyton, and leaf-like impressions doubtfully referred to the
Lower Devonian Cordaites angustifolia.

Dr. Dawson notices the fact that the earliest known traces of
land-plants occur in rocks of a similar horizon, both in Britain and
America; he regards many of the so-called fucoids of the Lower
Silurian Kocks of Canada as merely worm-burrows, trails of crusta-
ceans or molluscs, shrinkage cracks, or concretions, some few, how-
ever, are undoubtedly algae ; he has been unable to discover in any
of the Lower Silurian forms the structure of land-plants, not even
in the Potsdam SandstoDe, which containing littoral deposits would
thus seem to indicate a paucity in the land-vegetation of the period.
He also states that though he has not at present succeeded in recog-
nising any determinate forms in the graphitic matter of the Lau-
rentian rocks, which presents the appearance of comminuted remains
of alga?, yet he entertains the hope of doing so.

COEEESPONDENCE.

ON THE NORTH STAFFORDSHIRE COAL-FIELD.
To the Editors of the GEOLOGICAL MAGAZINE.

SIR, — In the paper which Mr. Molyneux read before the Geo-
logical Section of the last meeting of the British Association in
Birmingham, he referred to a bed of greyish shales, lying a few feet
above the Gin Mine Coal and belonging to the upper part of the
low or thick measures of the North Staffordshire Coal-field. These
shales, he justly remarks, surpass the Bog Mine in the number and
variety of their organic contents. As you were informed by him-
self, Mr. Ward, of Longton, had previously found beds of true
marine shells in these measures. But the shales referred by Mr.
Molyneux, as being sunk through, last June and July, were first
noticed by a young man in this town of-the name of Amison, who
obtained from them, not only the fossils named in the above paper,
but several others. Among the rest was a very large Nautilus ;


